AiljjkUl JjSfl 

JjIxa ( .J Jilk ^uljUlj Cj^UIa]) SaIa ljLla£ jjLj 01 jJt 

GUEZOURI Aek - Lycee Maraval - Oran Jj— 


( ^ ^ ; ^ ^ C i jJa oAX1*-aiI1 ^ .* jAaII L-Aa^II SAjA^JI AjLllall L_Lul^.) (/*J|11a1| 


17 L kO^' 


; J jA^ — 1 



C12H22O11 (aq) + H 2 0(1) — CgH^Og ( aq ) + C6H12O6 ( aq ) 

<ULa> 

^AAill 

(mol) ®A — 41 a^wS 

AajIaIjVI 

0 

n 0 

SaIa^j 

0 

0 

AjlliliVl 

X 

tlo - x 

SaIa^j 

X 

X 

Ajjl^jll aIUJI 

•^max 

ft 0 " *^max 

SaIa^a 

*^max 

■^ma x 


A Hti'l'U ^ASaII J^AjuuJ A (_]£ ^9 (Jc-lidll ^C-^) JUO L-bujljjj _ ^5^ L<4 JJ^SLq SaLg 4_L<i£i ^<a (JjAI^AA ^ajg <\A (Jc-lidll A^> ^yji - 2 

. II ^ 

. ^ Jelisll A^JI <c jAI J jk J Ua M jlk.ll 
dt 

:^j‘ y = [Si]- [S] ^Mj‘ [S] = -^^- j [5,] = ^- M 


dy d ([S,]-[S])_d[S,] rf[S]_ 1 dn 0 1 dn 0 1 dx 1 dx 
dt 


dt 




dt dt V dt V dt V dt V dt 


n 0 n 0 - x x 


y = = — : Air*. i t ^kaAl gj jjjl£luiil (JjAl j& Jjll ^ y = [5. ] — [5 ] ^0^11 

: — 3 


t(mn) 

0 

100 

300 

500 

700 

900 

1100 

y (mmol/L) 

0 

100 

250 

325 

363 

381 

390 


y (mmol/L) 



-4 


x( t) = V y( t) ‘ y = — k-4 


100 


100 


1 


+- t(mn) 


x(t) 4jJjl y(t) ^j' 

(Jc-liill jljjj LaK Aji 

(Jc-UjII Axa^aJI Ac. jjAI 


18 

5Br + Br0 3 + 6 H + = 3 Br 2 + 3 H 2 0 : JcAislI 
Br 2 / Br “ j Br0 3 ~ / Br 2 : 

2 Br0 3 (aq) + 12 H + (aq) + 10 e = Br 2 ( aq ) + 6 H 2 0 q! 

2 Br ( a q) = Br 2 ( aq ) + 2 e 

fjiilt JjJa. - i 


aJ^Ixa 

5 Br (aq) + BrOj (aq) + 6 H + = 3Br 2 ( aq ) + 3H 2 0 (1) 

<1a^J! <ULa> 

^AAill 

(mo/) — aII a_la£ 

ajjIalvi 

0 

n 0 (Br ) 

n 0 (BrO 3 ) 

n 0 (H + ) 

0 

sijj 

AalliUjVI <ULaJI 

X 

n 0 (Br - ) - 5x 

n 0 (BrO 3 ) - x 

n 0 (H + )-6x 

3 x 

SaUj 

aJUI! 

•^max 

no (Br ) - 5 x max 

n 0 (BrO 3 ~) - x max 

no(H + )- 6 x max 

3 x 

max 

SaL j 


(^ciA (J£i j (Jc-li!Lo (J£i SaLaII 4_ia£) 0^3^ C5^ c . S aL^I a 

t = 0 4Jaaill ±£* 


>>>1! ^ >11 

Br 

Br0 3 

H + 

Br 2 

h 2 o 

(mol) SaIaII a_ia£ 

12 

2 

12 

0 

SaL j 


(Jc-tiSlI L qa j) t = ^1/2 A^ 

X J 4_aj3 jsu^a] AkU J Jc.U1a iV j-a AAc. ^Asu l*l v\j 4 A^aII (Jc-lilalt <jc. V jl n 

n 0 (Br) - 5 x = 0 =^> x = 2,4 mol 

n 0 ( BrOj ~) - x = 0 =^> x = 2 mo/ 

n 0 (H + )~ 6x = 0 =^> x = 2 mol 

x max = 2 mo/ 4-^j * H + j Br 03 ~~ : ^ jIa^I j^UIaII 

x * 

: ^>21 cP s-y£ jjII uj^j ‘ — = 1 mol : l$' ‘ x max <■ Upl <jj^ *• t> j 


>Uo>ll J >11 

Br“ 

Br0 3 

H + 

Br 2 

H 2 0 

(mol) SaLaII 

12-5 = 7 

2-1 = 1 

12-6 = 6 

3x1=3 

SaL j 


t —*■ 00 

| 0i>ill >j>l t x = X (j>J (Jcliill 4-jl> Ale- 


>UjSSI j >11 

Br“ 

Br0 3 “ 

H + 

Br 2 

H 2 0 

(mol) SaIaII a . ia£ 

(N 

II 

O 

1 

<N 

0 

0 

3x2 = 6 

SaUJ 


2 


; 1 - Jiill ^ fUl (jj£j gJUlLj 4 x = x ^ uj^i °o j=^ t j ‘ n( Br 2 ) = 3x uj^i 1 lie. (I - 2 



(2 - k(t) ‘ h{ t) ‘ g(t) ciA" 



n ( Br 2 ) 


_ 1 dx _ 1 


1 d n( Br 2 ) 


(Jc-lajll Ae. jjj lij.ll (_s. 


V dt V dt 3V dt 
3 v Jc- ^ amVi J w( Bf2) =/(t) (J^- 0 ‘ . 1 » aa *' 4 (Jc.Uj]I Ac.^lu ‘ ' ^p] 

n(Br 2 ) (mol) 


►f 






/ 


/ 


2: 


10 


15 


? (mn) 


12 6 

v = — - — = 4 mol.L 'mn ' ! 4 c. Ai«j t — = 12 ; ja t = 0 lie. (JjIaaII <Jc> 

0,3 “ 5 


19 dwj^t 

(H2) ijr^ J (Mg 2+ ) J J : qjA gjljill -l 

-2 

n (HC1) = n (H + ) = C V’ = 0,1 x 0,2 = 2,0 x 10' 2 mol : jj£ 0 ^ 8jL- 

... . m 9xl0” 2 . -_ 3 , ........ . . 

n( Me ) = — = = 3,7 x 10 mol : 4i*S 

M 24,3 


; 1a a! 1 Jc-Ulall — 3 


aH*JI 

Mg(S) + 2 H + (aq) - Mg i+ (aq) + H 2 (g) 

t = 0 

3,7 x 10 3 

2,0 x 10 2 

0 

0 

t 

3,7 xlO -3 -x 

2,0 xlO " 2 -2x 


X 


3 



(_]£ ^3 X L - lx ^ ij f 4 lA-v \\i ^3 <Jc.lila (_]£ dlV -^C- 

3,7xl0“ 3 -x =0 =^> x = 3,7 xl0“ 3 mol 

2,0xl0“ 2 -2x =0 => x = l,0xl0 ~ 2 mol 

3,7 X 10 3 < lOx 10 3 <jV jA (Jclilall 


ls^j t / J / gjUj S^U 72 6 Prr V = n RT djl jUJI JjjIS li^Jj 4 P = P — P . lipl 

. t cs3 jlc ^a^a. ji V j £* ‘ ( P - P fl , m J V = X /?T ! . X f-^' l5J^ 

(1) x=(P-P, n )V-^ 

. V = 500 — 200 = 300 mL = 3,0 x lO^ 4 m 3 c) '- A ^ & ‘ (1) <_H a o*^9 ‘ 60^ j j»4»Sll <=y3 *9 V j — 5 

x = (P-P atm )x 1,23x1 0^ 7 JUlbj T = 20 + 273 = 293°K AilkJ! sJjaJt 

x = o 4 p = p atm upi jjy\ ^ai jJ 

. ^#2' ^ ^ilb IjSaj t x = 3,1 x \0~ 4 mol y4^4j ‘ P - P a tm = 2,5 x 10 3 Pa 4^ lM t> 


t(s) 

0 

18 

52 

71 

90 

115 

144 

160 

174 

193 

212 

238 

266 

290 

x( mmol ) 

0 

0,31 

1,10 

1,45 

1,84 

2,32 

2,83 

3,10 

3,24 

3,50 

3,54 

3,54 

3,54 

3,54 



\ t — 1 80 s Jclijll A£-^2l - 7 


1 AB 

v = 

V CB 


1 0,75xlQ~ 3 
0,2 80 


4,7x10 5 mol. L l .s 1 


. n (H 2 ) = x u' j ‘ x = 3,42 mmol uj^ t = 180 s ^ '-y-4 0 W 1 1 > - 8 


4 


. 1 mol cs' ‘ 293°K « jt Aa ^ CjI jUH ^ s 
nRT 1x8.31x293 


P% =nRT^V 0 = ■ 


= 2413x10 5 m 3 = 24,1 3L 


1,009 xlO 5 


V H =24,13x3,4x10 3 =82x10 3 L : ‘ n(H 2 ) = 


V, 


H -, 


Vo 




T7 xRT 3, 42xlO' J x8, 31x293 „„ 1rt 6 3 T . i3 . , , 

V H = = « 82 x 1 0 6 m 3 =82 mL : <j j' 

P 1,009x10 s 


[■ Mg 2+ ] = 


3,42x10“ 

0,2 


= 1, 7 1 x 1 0" 2 mol.L~ l j^j2l . n (Mg 2+ ) = x = 3,42 mmol 


20 

. mol/L <_>“4 j [I 2 ] (mmol/L) s-ujI j 4I Lkalt ^ Jja jLull ^ ; Ala^U 

Jaisi c j£<ull j i jil ^jUj c. <al qjj (Jc-lilill c ql qjl “ 1 


I 2 / r J S 2 0 8 2 ’ / S0 4 2- : L* u^l - 2 

J j ^jL_Ldj£il ^ — 3 
I 2 (0) J! 1“ (-1) i> ^ji 4J JI : Jdkili 

S 2 0 8 ' 1 ^ ^ ^jljj J) . oJ^jLuj ^A ' . ^_il — 4 

x = 7 : Ai*j ‘ 2x - 16 = -2 : x ja S 2 0 8 2 ’ ^ cjjjjSII j^ak. ia£b 4 j ; Jjksil 

((_ >aflkj t Au£bll x' = 6 \ ‘ x'— 8 = —2 : -==“■ x' j* SO 4" 2 y j^jc. ku&b 4 j 

^•l—a. jVl aLU* S 2 0 8 2 + 2 e =2 SO 4 2 ' ; L*a lMhjj^V' u^4*aJI — 5 

Sa^VIaH*- 21 = I 2 + 2 e~ 


; Cj^Ic-UIaII AjjIjIjVI Li I diU^S — 6 

n (S 2 0 8 2- ) = n (K 2 S 2 0 8 ) = Ci Vi = 1,5 x 10' 2 x 0,5 = 7,5 x 10' 3 mol 
n(l ) = n (KI) = C 2 V 2 =0,5C 2 


^aSjII J jka — 7 



2 I (aq) S2O8 (aq) ^2(aq) 2 SO4 ( a q) 

4_LaaJI <SLa. 

^SslI 1 

(mol) — al\ \ yS, 


0 

n (I ) 

n (S 2 0 8 2 ) 

0 

0 

AjlliuVI 

X 

X 

<N 

1 

HH 

c 

n (S 2 0 8 2 ')-x 

X 

2x 


*^max 

n(I )-2x max 

n (S 2 0 8 2 ") - x max 

•*max 

2 *^max 


5 


. [I 2 ] J X OH AiiUJI .iaj 4 (>jll aS)!^ [I 2 ] 4^ AiljJall L y&h jiijj X u' gj^ 

[/ 2 ] = x JLILj ‘ 1L 4^ySj jyj-lt j* V >— u^. ‘ [I 2 ] V = x : ‘ n (I 2 ) = x : ^^4' <> 4^ 

4jlh£3l (Jjoiij (jl JjJaJJ J j2l ^jU$ 1 Jj-all (IP) 

j-j -| ^ \/\S) " 4_bO^*Jl 4C.^)jud]| (JlLdJ X (j 2^0 a]| (Jj-G L-bud^j — ^ 

1 dx _ d[l 2 ]_ 2x3xl0" 3 



V dt dt 


= 8,5x10 5 mol.L 1 .mn 


1 -1 


7x10 


10 25 


t (mn) 


‘ [I 2 ] = 6 x 10" 3 mol/L jAj 4 JjJI y4W^' <A^' j^j^' jUll <> — 9 
n (I 2 ) = [I 2 ] . V = 6 x 10’ 3 x 1 = 6 x 10’ 3 mol ^ j4l gr 1 ^ ■*-“ j 

ILLai IaUajoi^. (jilt S 2 08 2 i — 1 aie- l$\ ‘ 7,5 x 10 3 mol ^j4l ^UIS S-Lo 4_lo£ U^j U£] S 2 08 2 da-»ll (Jc-Ulall (jl£ j] 

Jj_2l JJUJ (Jc-lillAll 0^1 

0Jj-<ull (Ja. £jUj tilli t (JjJjJl L_UjuJ| j t $jlj0J Lajb J jJl Jjl jjSi 0 j£j 01 L_1^J <J (J!Lg ^ \ AJa^^Lft 

^jig-ill 4_xu3 c. Q)>«o’i\ j-aII 0-a0l) c. 1 x^aj 0xi0 — 10 

f 1/2 = 15mn j* u44' cr^- t>j^' . = 3xl0“ 3 mo/ x max = 6x10 ~ 3 mol ^lic-Vl ^jS2SI u 44' t> 

n(T) = 2 x 6 x 10 3 = 1,2 x 10" 2 mol ‘ n (/") - 2x max =0 u4 Ls^' j* da-41 J&UI4I J Lu - 1 1 

C 2 = 2,4 x 10‘ 2 mol/L : ‘ n (I ) = 0,5 C 2 Mj 


Cl 21 

c :> Ij-N t R — d _J A^lLaJ <jU£]| jL^alkl 0-a . Q|_| 0 0|_| j& — 2 — ”2 l£ 

3 | 3 .... .* 

CH 3 -C(CH 3 ) 3 j* 

R - Cl (an) + H 2 0 ( 1 ) = R - OH (an) + cr (aq) + H + ( aq) : Oil ^bU-ll U3S3 


0i jj i f^ + j d 6 j2dll 2^^ SlL(A\ ^ 0^ A-dlal ill 0C. Jja^ll Ajullxi 0 ^-gj — 1 

(J2L_^-a11 A y\ *\W 4_ii30]| 0c. 

S = 4 g/L JA R — d2^j^>-2 

Q 

C = — l $\ 6 aJjSI! ^gJc. jjoiLa jj£j!i3l jA J j-<JI 

M 


n (R- Cl) = [R- Cl] . V = — . V = 2 x 10' 3 x — = 8,6 x 10' 5 mol : ^ R- Cl sjL. 


_S_ 

M 


92,5 


95 


1 2 /mL ^ 5 ^ c-Laii a ia ^ ^ 11 a l*i5\i /j| Ax ij 30 x = 76 wiL t ai l >,„!! a^^JI Uj 2 ^ frL4l 

100 


6 



R — Cl <jjou1U % 4_ lS t n(H 2 0) 


4,22 mol &\j* 6 76 g ^ dp] 


76 

18 


; fJ&iil — 3 



R-Cl( aq ) + 

H 2 0 ( i) - 

R-OH (aq) + 

H (aq) + 

cr (aq 

4_ul_Ul_l^l 1 ^ 1 a-s 1 1 

^&1) 

(mol ) -j ^ — *11 

4JLaJI 

0 

8,6x1 0“ 5 

SjLj j 

0 

0 

0 

aJU&VI AJUl! 


0° 

ON 

X 

© 

1 

Ul 

1 

X 

fijlj j 

x(t) 

x(t) 

x(t) 

aA^\\ aIUII 

X 

8,6 x 10 5 - x 

fijlj j 

X 

X 

X 

max 

max 

max 

max 

max 


|~ H + j = ) j[cr] = ^ : luJj4 cr = A cr [C/-]+^ + [// + ] aJSUII ^ -4 

(A +A + ) 

(1) <y(t ) = — — —x(t ) : ^ t n (Cl ) = n(H + ) = x(t) ^ Jj^ t>j 


R- Cl (jlc« jjudll 6 t = 0 ^3a^i]| ^ uj^ — 5 

( 10' 7 mol/L u'v *uil ^ OH (aq) j H + (aq) UUi Usi Jj SjUsyi ^ . H 2 0 j 

(2) (Tf = - - — — - x max : *rF-jd\ ajISUJI (j q31j11jj ‘ x = x max (jj^i (>U^I ^ - 6 

X max = 8,6x1 O 5 mol L?i ‘ u4jjj J2n* -2- — 2 SjU lSj'-*-*! ^s^iicVl — 7 

(3) x(t) = x max ^l ‘ = ^ ui>llj>(2) J (l) ( j^^'f^-8 

(T f (j(t ) X ( t ) 

. o*) <Tf = 298,1 fjS.cnf 1 <J ^ ‘ SJiaJ JS g-i ^-iLuaJ (3) 435UII (_ U» 2 m i - 9 

0.1a. jll (_>uiij (jJJJC._jill (jjjjMill cdjj i ); ^ ^iUll (jf < _ s lc. (j( t ) •AjaaJ <J£ (Ja.1 (j^s 


t( s) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

x(t )( ju mol ) 

0 

15,2 

21,5 

28,6 

34,9 

41,2 

46,6 

49,3 

55,5 

59,1 

H s) 

100 

110 

120 

140 

160 

190 

220 

240 

285 

315 

x(t )( ju mol ) 

61,8 

65,4 

67,2 

71,6 

75,2 

78,8 

80,6 

82,4 

84,2 

85,1 

H s) 

365 

375 

380 

450 







x(t )( ju mol ) 

86,0 

86,0 

86,0 

86,0 








7 


■ - 10 



t\/2 ~ 51,5 S uW 1 ts^ d^O 1 ' 


1!m - = 43 /u mol ^ j ‘ x m<u . = 86 ju mol c^2ic.Vl ^jS2II Uj^S 


- 12 



\ ^ ’ = 200 S ^ U' ^3 (Jc-lilil] A i aa ^ ]| 



,_ 1 Jx _ 1 A'ff' 
_ V dt ~ V C'B' 

,_ 1 20X1Q- 6 

_ 82x 10“ 3 270 

v' = 9,0 x 10” 7 mol.LT 1 .s -1 


AjJjuj _ f 9 = ()0 § A 1^111 ^3 4x-^)jud]| (j-<a t.^\ f = 200 S ^3 (Jc-lilU 4_Loa*^J! 4x-^)jud]| - 13 


22 

3 HNO 2 (aq) = 2 NO (g) + H 3 0 + (aq) + N0 3 "(aq) : 

^ 

, n ( HN0 2 ) = n 0 ( HN0 2 ) — 3 x '. j_)V 1 S jLg t ^ Ia^vUI Uj^] 


L 2J V V V 

(1) [HN0 2 ] = C„-y 

; SJ jtdJl J . ill 4_Laj 6 ft (7V0 3 )= X '. (NO 3 ) ^ ^ J^ 1 4_ia£ Lai 

( 2 ) K-]=^ 


('Jc'Uli]! AJjlLx-a 

3 HNO 2 ( aq ) 

NO( g ) + H 3 0 + ( aq ) + 

NO 3 ( aq 

<LxaJl Ailrik 


(mol ) ^ A-LaS 


0 

n„ (HN0 2 ) 

0 

0 

0 

aJUJI 

X 

n 0 (HN0 2 ) - 3 x 

X 

X 

X 

4lU Jl 

X 

«o (HN0 2 ) - 3 X 

X 

X 

X 

max 

max 

max 

max 

max 


£*1^, j AjjouIIj (Jj-ajj j 1 S^JjujLia Ai^lc. <i ^a^_La (Jc-lilill 4_iA^aJl A£.^)jaill — 2 

1 dx f 

v = : 

V dt ** 

I c_u£jj c y^ _j p.lilkVl 4x.^)jai] . d^O^ (J^-^ HNO 2 ^ idkl (JILaj ^^3 t f(X) C5 ^ AjjuuIL • 

//x 1 . 1 *. ...... x dCr, 3 dx 3 dx .. tt . /1X ...... t1 . 1 d\HNO ? ] 

(0 (_£ jdjoJ Cjju 221C- ^^Idua) V , = — + = ■ <C- Jjoiil ( 1 J <32 axJ! JIaxIujUj ( y = — 

d dt V dt V dt ' dt 

(3) V — — — 4-a-gj 6 A-L<^LaJI v x dliia. ; y^ = 3V X L . ^UlUj 

/(t) (jLull d>* JC'li^Ii Aaa^aJl A^ j-uJl Aij*-a d£-*j (j3l 

; L_u£ij i y _j (J£juLi]! <c.^)jui] ■ (1)^3^ cJ^-^ <*— S^Ld (J^-^ (JiLaj ^-3 t g AjjouIU • 


V 


a 


1 dx 
V dt 


; A£.^)jua]| ^2) A^dlstH (jLajtJjajljj i 


V 


d[NO;] 

dt 


(4) v x = V a 

g (t) (j- 4 JftlijU AjA^aJl A£jmJ| jjua ^jL<u ^jjj 


9 


g (f) jl f(t) M t = 0 UjUj ^ ^ Jc-lilLS A-ia^sJI <c.jjui1I - 3 




: g (t) l) 1 ^' <> 

; ( _ S A dll jjjJI oJjLui Ja Ac-^yji 

_ d\N0 1 ] _AB _ 9,6x0,05 _, 
dt OB 60 


-i /, -i 


8,0x10 mol.L .h 


V 0 = V x = 8,0 x 10 3 mol.L 1 .h 4 j<>~s\ l <& jjJI dj (4) AiiUll Jl.^ » .l>. u b 


:/(t) OLJi <> 

; s-lilkl <c.^joj 

d[fflV0 2 ] / OT, 0,625 Ac 1a _ 2 
V,, = ^ = -( ) = +^z^ = 2,5x10 2 mol.L .h 1 


dt 


O'D 


25 


V o = V x = — ^ — = 8,3 x 10 3 mol.L 1 .h 1 <_Jc.Vi2ii 4 m-^I I 2x. jjJI oaJ (3) <a^*-SI JLtaiJj 


^llJl (Jjlxull s-Lia^j ^ j^. ^ (jllijLui La (jUc. jjuJI 

[HN0 2 ] = [N0 3 ] = 0,15 mol.L' 1 : J»'> a4Wll ^ ^ - 4 
[NO] = 2x0,15 = 0,3 mol.L' 1 j [H 3 0 + ] = 0, 1 5 mol.L' 1 : J^l *M*- <>j 


t ^)j£. 0J Jj^ill 


10 


V'x=V, 


AR A ^ v 0 flS 

= = — — = 2,1x10 ~ 3 mol.L~ l .h~ l : t\ ^ Je-Usll A As. jajJI 

CB 100 



► t( h) 


(J-ataJlj 4 <c.^)jud]l - 5 

(Jc.Uj13 A£.^)jaill ^A* Vi IaaIc. j 4 f = 100 h 4-isL^l!! ^3 (J jVi\l m \ — () 


C (mol/L) 


0,6 


0,3 

0,2 


/ 




2^X 


2,6 


23 

A + B = C + D ! 

; (Jc-lili!! (. Aj^aj (j^^) — 1 


50 °C 


C (mol/L) 

▲ 


0,6 


0,3 

0,2 


*00 


z 


100 °c 


1,1 2 


t( h) 


^jjj C ^ .. Jjill ftLixx ■ Q 


11 



A + B 

n. 


n A -x 


C + D 
0 
x 


x 2 =[C 2 ]V ‘ x l =[C l \V : x 2 j x j‘ i -1 i>i ‘ x = \C].V : t > 'A 4 

. [C 2 ] = oj^i u4 ‘ x 2 = y »jji 

£ja t\/2 |T^ " v ^ J 2 C (_g-^ ^aIsiC-VI (jl ^ ) (Jc-lid]! L iu^aj L 7 u 1,<v ^ C 5 ^ Lp] 

La 1 £ ^£1 dijl£ La 1 £ J J i ^£1 t = 0 Lie. juj (J^ ^ ^aj (jl^ La 1 £ — 2 

J-alc. Sjl^aJI 4-^p) . ^JjuJ 


24 

— 4JLuj Lai _ Q^ill A.ai^ NIll^ + S^Ludl C1AaxL<4^)2I oJ^)Li (Jc.lij J& (jjill ^J^xS juoai2l Q^ill (J L - \ Ut< - 1 

^aW Jc.U1a1I lLLxLg^JI o^jLjj ^jl £j±u <jl <. 6 Jijj 

; CjUiiajjJl S-iLa 4 oa£ 

. f j^4j > 1 CjUiia jj j* Yj Au*. t n (MnOY) = [MnOY] Vi = 0,2 x 0,2 xlO" 3 = 4,0 x 10" 5 mol 

1 cm 3 = 1 m L = 10" 3 L 

; LULuo£Vl jAftA SjLa 

. 4Jlu£jVl ^ ja V 2 ^ « n (H 2 C 2 O 4 ) = [H 2 C 2 O 4 ] V 2 = 0,2 x 0,005 = 1,0 x 10' 3 mol 

: siau- 

2 Mn04 (aq) + 6H + (aq) + 5 H 2 C 2 O 4 ( aq ) = 2 Mn 2+ (aq) + 10CO2(g) + 8 H20(l) 



2 Mn04 (aq) + 5 H 2 C 2 O 4 (aq) 

o 

II 

4,0 x 10 ‘ 5 

10' 3 

t 

4xl0 “ 5 - 2 x 

10 -3 - 5x 


4x10 5 - 2x = 0 =^> x = 2 x 10 5 mol 


-5 


10 3 - 5x = 0 => x = 2 x 10 4 mol 


*Lgj3 y>u^x\^ ^ lLLxLg^j j& , 2 r -^ SlL<A\ (jll 


IglsLjal Aac. ^VlVi ^ 0,2 mL) AiLjaAll A q\ 11a ^ja Vi * u *1 j 

(l) v = — — : <> ’Ay*iA\ >4i) u** >' ac^ji (^ 

V At 

A n(MnOv) \ x 

JW}j <■ ^ Z. = o-2 — u' ‘ n {MnO , ) = 4x10 5 -2x = 0 4*4 

At At 

Ax _ 1 A n(MnO~) 

aT __ 2 At 

1 Ax 1 AnyMnO A ~\ 

A A iaa ^ ]' A£.^lu]1 A^aj 6 x = — | < ii£j 2 ^ ^ ) Y ^4^ (2) * j ‘ ,Q ' 3 

V At 7V At ‘ 
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(200mL fU 2mL UUi) 


v 


1 


2 x 0,2 


0-4x10 

45-0 


-5 A 


= 2,2x10 6 mol.L l s 


tdallujSVI 4 _ia£ 4 ^ ^-Aj x = 2 x 10 5 mo/ Ljla. J ^,>^y' l (jjlll Jl j j Cxj — 2 

: Jfc 0^13 ^jA\ j£jsl\ Ui 4 n(H 2 C 2 0 4 ) = 10 " 3 -5x =10 3 -5x2xl0 " 5 =9,0xl0' 4 mo/ : go-11 ^ W 

[H 2 C 2 0 4 ] = 9x 10 


0,2 


= 4,5 x 10 mol / L 


v = — 


1 


A 0 - 4 xlQ- 5A 
28-0 


= 3,57x10 mo/. L s (I -3 


2x0,2 

. JjV! c> 4^^2I U^j 

diiij 4 _ia£ 2 ji Jaa.!iU L2 4 45 s ^ clLaj CiUxIa^JI <ja 0,2 mL <jl Jaa.!>lj jVl ^ 

(Jc-lij ^ ^iJaix ^ic. ILbj 6 .iil^ill ciic.^)juj <Laa. ciiliiJu^) 2 ! ^ja 0,4 mL LLjal LuLj _ (28 s) (31 S-i* ^k 

CAS (Lijlill 4iLJaVI) 4_ijl2l ^k ; L Cj^. <J jadl Ica <j£l t <c. jjuJI ^aaUj j4^j 2I (j-asLi <jV 4 <^lc. 

&ca ^ ^liLlI <Jc.li2! J)jq vi Ljqjuj cicL j22l aCAj c ^jVl 4iLcaVI ^jc. <2Cilj]| ]VIn^ + ^nxj-2) ^1 jd ^ja 4_ia£ c2La 

jVl a^^jjuoII (j>4 ^£1 Luiai ^2 A£.^jjuo]| 3-a. Li La j _ ( ^JlaJI 

ij j^Ml ^ V j ^4£l <c.^)jai]| <jj£j 4 j 21 La (j^Llc- J-vVn (ajjISII 4j^a2l J ^ aILJI 6^a — 4 

ScaJj L 14 I 4 V] 

25 

2 H2O2 (i) = 2 H2O (i) + O2 (g) ■ 3^431 ^ LLa 

A x>>q ^ \a <j^aLkj 4 ^ (Jc.li2l (jj^4 Lj l nj\i — \ 

( (JjI jjoj^ ajjL jjill ^LaJI ^ cij^lc.lil2l j Lnu jll ^ji ^1 4 a >.A -\'\a LLaLuj j La ^ — 2 

jl ^ cjLII jff Lj <jaijL^j-2l jjc. LLLaijll LI 4 j2mll ^.L^jI ^k ^LLII Lj 4 .A y'\A\ LLLoj ^11 a!\^. ^k ^jl Jaia ^1x2 

Lj x H ^11 

Ja^a t 2 Ludll ^)! jL (^^Uajl Jsl^^L (4 t.A VL C- LlaLoaj^ (j-a tiiLuj ^Jajojl (Jc-Llill La L ^^* 1 




4 aL^aII 3 4_L^)a]! 

“ (3) 4L^^a 1I ^A Jc.U 2 l c 2 ^)Luj ^3 L nn^ll ^jl ^.^gjudll — 3 

Qy>iai^yi ^1 — li 

Jc-lijll ( ^ 4-Jl <j| Clua. 4 Jc.li 2 l ^k jA j Lnu jll Igj jaj ^21 o.Vq* a'I CiL£j> 2 I (jc. 0 jL 0^1 

2^)1 jjC ^A ^J-lx-a]| ^)L-aVI (J.3^ ClliaJ 4 4 4ia.^2l 6^)jj^a lA2L^a^)j lA^)^)li ^^^21 Jaijoj ^1L <alaCL2l Lq^IxaII — 4 

^Jt-nJall 4j ^Jl ^Ic. j 4*iAg a Lj > u ^11 ^jl iCA _ 4 jj^L]| Ai^aJl 
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26 

2 H 2 O 2 (aq) = 2 H 2 O (i) + O 2 (g) ! 

a^I^aII ^ j) x jj^VI ^.LaII a_ja£ ^cliiLuij - 1 

n (H 2 O 2 ) = 4,5 mol ‘ ?=10mn-l 

^ fcVn tiili (_l^l Cy (s- 5 


aJ^IjlaII 

2 H 2 O 2 (aq) - 2 H 2 O (l) + O 2 (g) 

? = 0 

«0 (H 2 O 2 ) 


0 

t 

n 0 ( H 2 0 2 )~ 2x 


X 


t (mn) 


l ^-ii2k jjuo^ V 1 a-Loll s^La a_ja£ t = 10 mn AJa^HI ^3 

n(H 2 0 2 ) = 7,8-2* = 4,5 

: ts* <7“ ‘ x = 1,65 mol Q^tilLj 

frUJI fj] ( H 2 O 2 (aq) ) y* J Cf- y4 <7+ «-L4l cH ® »L»SI . n (O 2 ) = 1 ,65 mol 

n (O 2 ) = 1,65 mol ‘ n (H 2 O 2 ) = 4,5 mol : <A7 +7 . Jc-UjII Jjs 

; ^ ii^. j) ^ jq£y 1 ^i_a1i $.\ q , 'iA k \ 

d n (H 2 0 2 ) AB 6,3 

V = = -( ) = — = 2,5x10 mol.mn 

dt BC 25 

L_st_k« ^9 Ax-^)jaill (. _ a £a ^ "i j ^ j x jj^VI s-LaII gA ilk! A£-^)juj ^jL_ ±J ( xlataj A_]aaj - 2 

v = 3,3x10 2 mol.mn 1 

4 (Jljjuall AIaxJjuaa]! JaJjuJ ^11 Aja£ 

v = 0,25 mol.mn" 1 2 Ais! jaII A^kl! 2kUj <c. jjaII JaxIaj 

n (Mn02) = 3 x 10' 4 mol : 

<C.^)jaJ ^Ac- 1*1 J t, U ^11 ^jA A_Ja£ 12a*JjujI La1£ 

/■ = 0 A-laaJll Ik- 


v (H2O2) (mol.mn 1 ) 


0,25 


0,1 

3,3 x 10 2 




/ 


7’ 


z; 


kf 


Z 


z 


z 


10" 


3 x 10 


-4 


n (MnC^) (mol) 


27 

S208 2 " (aq) + 21 (aq) = 2 SO^’ + I 2 (aq) ^ 

^** 2 ) 6 ^. J gj ^JjAA (JjAjj J 4 (JA^ll S_JjaLaa < 3 ^lc. A_S ^ *\A A_lA^aJl - \ 


; ^iajll Jj.1^ <>« It ja. ^ 2 aj |k 2 6) 8 2 J jj*j 


1 dx j 

v = : ls' 

V dt - 
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Jftlidl Jliil*- 

S 2 0 8 2 (aq) + 21 (aq) - 2 SO4 2 + I 2 ( aq ) 

t = 0 

n 0 (S 2 0 8 2 -) 


t 

n 0 (S 2 Ot) ~ x 



[s j 0 ./-]= "" 15 ^ 1 — - : — j . n ( 5 , 0 ," ) = >1 , tsp;~ } -x : . j SiO* 2 ' si- S*S M 


dt 


dn 0 (S 2 O s ) dx 
dt dt 


1 dx 

= _ • (>jl] aJjUJI ^ ^jL (Jiibb 

y dt 


V = 


_4vyj . 

dt 


(0 = dulii 

is^ J JU ^ J^)2l Ac. JjuJ ^gJllilUj 

6 Ajul^il Aj^aall Jais Jaiuj ^11 1 i\a»*nnl Aju^VI L_jjLaall ; CjLJsxaJIj A </il ^ a 1^-vN a _ 2 

(Jc-lijll 11 a A_i 3 l£ 4 _ijLil 3 l ^jl jjuj ^jl ^Jl djI ujVI £-* 6 jll Igjfl (Ja*Jjuj( L_)jLaa 3 l <j£ (jl 

4 S 2 0 8 2 jjuiI t = 0 A la^lll .lie. (jj-iau (Jl jjuiII ^jj^aLoll 

. [S2O8 2 "] = 2 x 10" 2 mol/L uW^ ls^- j* j 

-3 

1 J! 2 cs^l 3 i> 1=0 j2 SlOg 2 " A ijlj" 2 e.bii.1 \c. j*a 

32 °C J! 23 °C <J\ 15 °C i> C>^tj 2 

^31 4 lijm j J ja. jJ (j£J 4 \ Ajja^ll A-^.jJ (jjoij ^-3 4 Aj^>^311 

S 2 0 8 2 " <c. jjuj ^£1 (jjS 2 i> 3 & 



; L_3^)Laa]| d3& ^311 Aj£^>^JI - 4 

A_^.^p ! 1 A-J^>^3]1 

A_^.jJ ; 2 

a_^.jj ; 3 

(Fe 2+ j^) a_^.^p * 4 a-^>^ 3]1 

dAaILj di^jjS L a 131 S*la 6^)±lx x> ^jj£d S 2 0 8 2 (j>» A jql^^ll S^Lall A_ia£ <jl (jLnil ^ic. Ja^^U — 5 

gBIl e-La ^ SjjbtxJl A m'l £jJa jJ ^3 j 4 6jjIxa 31 (j-d c j£<ull (Jc-liill c. qlqjj L_La>j l^J 4 6jjI*-a11 
^AjuIIaII A_u3j aS^)*j.ula11 SAaII \$ nwn Cj!>lc.li33l ^JaJl j Ac. jjuJI ^jl l^J) 


28 l 

J j-d Al^ >i (jjj^lj Jtbluij jS j 4 ^ jVl AjulaJl ^ic. J ja (JIjaII 1 life ; Aia^^La 

H2O2 (1) + 2 H + (aq) + 21 (aq) = 2 H2O (l) + h (aq) : t^' 
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[ I2] (mmol.L' 1 ) 


(S-l 


ii 




























































a 
















b 






















t' 










c 



















































— ► 


30 t (mn) 



H 2 S0 4 J4— 
1 mol.L' 1 

KI 

0,1 mol.L" 1 
V 2j ^l 

H 2 0 2 

0,1 mol.L" 1 
Vi <~4' 

H 2 0 

a LjKll 
30 mL 

10 mL 

18 mL 

2 mL 

0 

]j JajiiJl 

40 mL 

10 mL 

10 mL 

10 mL 

10 mL 

Q U \\ 

30 mL 

10 mL 

10 mL 

1 mL 

9 mL 


(J£ ^ V jl l— bui^4 C <jLuo^ jj = 0 jA ^jj^aLall 

^ic. ^juAj (Jj'^x> 

: (a) JajlaJI 

J>4I jjSjjll U 4 n (H 2 O 2 ) = [H 2 O 2 ] X Vj = 0,1 X 2 X 10" 3 = 2 X 10" 4 mol : M : [H 2 O 2 ] 0 csM j£j4' 

[H 2 O 2 ] 0 = ^^ = 2X10 , = 6,7 xl0~ 3 mol.U 1 : j*a 

2 2Jo zy 30 x 10 3 

J>4l J^j4l Ui 4 n (I“) = [F] x V 2 = 0,1 x 18 x 10 " 3 = 1,8 x 10 " 3 mol : M : [I “] 0 = [KI ] 0 J>4I J^j4l 

[/ ] =^-i = 1 ’ 8xlQ = 6 , 0 x 10 ~ 2 mo/.L 1 : 

L J0 Zy 30x10 3 

; ( b ) 

J£j4l ul 4 n (H 2 0 2 ) = [H 2 0 2 ] x Vj = 0,1 x 10 x 1 O ’ 3 = 1,0 x 1 O ’ 3 mol : M : [H 2 O 2 ] 0 j£j4' 

[H 2 0 2 1 = n ^ 2 ° 2 ) = _*g — - = 2,5x10 ~ 2 mol.U 1 : j*a 
u ‘ n (F) = [I“] x V 2 = 0,1 x 10 x 10" 3 = 1,0 x 10" 3 mol : M : [I“] 0 J^j4l 

[/-] = ^Li = _ ^ — - = 2,5x10 ~ 2 mol.U 1 :_*i 

L J0 Zy 40 xio -3 

: (c) ^4) 

J>4' U 4 n (H 2 0 2 ) = [H 2 0 2 ] x Vj = 0,1 x 1 x 10' 3 = 1,0 x 10' 4 mol : M : [H 2 O 2 ] 0 

[H 2 0 2 \ q = n(H J 0 ^ = 10 " 4 = 3,3 x 10” 3 mol.U 1 : _»i ^V> 

2 2Jo zy 30 x 10 3 

^>4! J^j4l U 4 n (F) = [F] x V 2 = 0,1 x 10 x 10" 3 = 1,0 x 10" 3 mol : M : [F] 0 j^j4l 

n(I) 10“ 3 


[/-].= 


= 3 , 3 x 10 2 mol.L 1 js* 


Zy 30 x 10 " 
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; lajlk (J£ ^3 ■ W 2 l 1 a 1\ (l_ 



H 2 0 2 (i) 

+ 2 H + (aq) + 

2 I (aq) 

2 H 2 0 (l) + I 2 (aq) 

t = 0 

n (H 2 0 2 ) 

n (H + ) 

nil) 


0 

t 

n(H 2 0 2 )-x 

n(/7 + ) -2x 

n (/”) - 2x 




; kjt'v j£ Ja Jc-tila j£ SjLq 4oa£ 


n (H") = 2 n (H 2 S0 4 ) = 2 x 1 x 10 x 10' J = 2 x 10' 2 mol 


n (I ) (mol) 

n (H + ) (mol) 

li (H 2 0 2 ) (mol) 

JaJiJI 

18 x 10' 4 

2 x 10' 2 

2 x 10’ 4 

a 

10' 3 

2 x 10‘ 2 

10' 3 

b 

10~ 3 

2 x 10' 2 

10' 4 

c 


.Wall (Jc-lalftlS 4 Jl 3 l^a x -1 in'll (jj£j J ‘ t (Jc-lila (J£ fi^La 4 _ia£ ^a^stj 4 (_)£ .Wall (Jc-liliall (jjlJU 

; a kifoll 

f 2xl0" 4 -x = 0 => x = 2,0xl0' 4 mo/ 

-< 18xl0^ 4 -2x = 0 => x = 9,0xl0^mo/ 

2xl0“ 2 -2x = 0 =>x = 1,0x10 ~ 2 mol 


h 2 o 2 jA ■ w A\ Jc-lilol) 


b kjl^ll 


J jA .Wall (Jc-lilall 


10 3 -x = 0 =>x = 10 3 mol 
10“ 3 -2x = 0 =^>x = 5,0x10 ~ 4 mol 
2xl0 2 — 2x = 0 =>x = 10 2 mo/ 




lO^ 4 - x = 0 


^^ 2(^2 all (_}^1 ^*1 a 1 1 


x = 10 4 mol 

10“ 3 -2x = 0 =^> x = 5,0xl0“ 4 mo/ 

2x10 2 — 2x = 0 =>x = 10 2 mo/ 

^U^all X 4-a^S ^auuakj lajlk JS (J^.1 t> u4 . n (/ 2 ) = x u' ; .kik. ^ 4j JI ^USl <^>4! - 2 

2 x 10“ 4 


uW' t> j> 


\.h\ = 


30x10 


= 6,7x10 3 mo/.L ‘ : a 


(Js'jj V uW' ‘ [/ 2 ] f = =12,5x10 3 mo/.L 1 : b 


40x10 


uW4l t> j' 


[/j, = 


10 


-4 


= 3,3x10 3 mo/.L ‘ :c¥ll 


7 30 x 10” 3 

(^Li-all) 4 Ul L)J& ^ 4c-^)xu (jV 4 t = 30 mil Ajc. lA^j ^ajjall — 3 


17 


